The deleterious or beneficial effects of different agents in intracerebral hemorrhage: think big, think small, or is hematoma size important?
Thrombin, heme oxygenase, complement, microglia activation, and leukocyte infiltration are all actively upregulated in intracerebral hemorrhage (ICH). Experimental evidence suggests that all these factors are involved in ICH-induced brain injury. This suggests a scenario whereby ICH actively (through gene and protein upregulation) induces pathways that result in brain injury. In this comment, we suggest a potential answer to this conundrum. The upregulation of these factors may have been an evolutionary adaptation to limit brain injury during small hematomas (microbleeds). There is evidence that low levels of thrombin and heme oxygenase limit brain injury. In contrast, the excessive upregulation of these same factors may have a harmful effect after a large hematoma. The mechanisms upregulated to limit brain injury after microbleeds may also induce injury after large hematomas. The effect of hematoma size on the mechanisms involved in ICH-induced brain injury and the implications of any such effect on clinical therapies merit further investigation.